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What are organic pollutants?What are organic pollutants?
Organic compounds released into the environment

Adverse effects to living organisms and humans 
(persistence, bioaccumulative and toxic properties)

Mostly of anthropogenic origin

Large variety of compounds and production volumes
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Ban for application of sewage sludge application
on soil by 2006 (implemented in 2002)

Ban for application of sewage sludge application
on soil by 2006 (implemented in 2002)
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Klärschlammverbot in der Landwirtschaft ab 30.9.2006Klärschlammverbot in der Landwirtschaft ab 30.9.2006

Risks for human health
and the environment

Organic pollutants
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AntibioticsPerfluorinated alkyl substances, PFAS

Veterinary pharmaceuticalsPesticides

Phthalates
Natural and synthetic 
hormones

Chlorinated paraffins
Pharmaceuticals Brominated flame retardants, PBDE, HBCD, TBBPA
SurfactantsPolychlorinated dibenzo-p-dioxins and -furans, PCDD/F
UV-FilterPolychlorinated biphenyls, PCBs

FragrancesPolycyclic aromatic hydrocarbons, PAHs

in compost in sewage sludge

Pollutants known or supposed to occur in
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Major findings of a literature review

Data available: PAHs, PCBs, PCDD/Fs and 
organochlorine pesticides in compost and feedstock 
materials

Data not available:
• Organic pollutants in digestate and presswater
• Emerging persistent organic pollutants (POPs)
• Impacts on soil organisms
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Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”
Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”

Monitoring study on compost and digestate derived from 
source separated input material (Switzerland)

Ecotoxicological assessment

Study on the fate of organic pollutants during 
composting and digestion
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Target compoundsTarget compounds

Combustion Polyc. aromatic hydrocarbons, PAHs
Polychlorinated dibenzo-p-dioxins and -
furans, PCDD/Fs
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Target compoundsTarget compounds

Combustion Polyc. aromatic hydrocarbons, PAHs
Polychlorinated dibenzo-p-dioxins and -
furans, PCDD/Fs

Industrial
chemicals

Polychlorinated biphenyls, PCBs
Brominated flame retardants, PBDE, 
HBCD, TBBPA
Perfluorinated alkyl substances, PFAS

Chlorinated paraffins, CPs

Phthalates

Nonylphenol
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Target compoundsTarget compounds

Combustion Polyc. aromatic hydrocarbons, PAHs
Polychlorinated dibenzo-p-dioxins and -
furans, PCDD/Fs

Industrial
chemicals

Polychlorinated biphenyls, PCBs
Brominated flame retardants, PBDE, 
HBCD, TBBPA
Perfluorinated alkyl substances, PFAS

Chlorinated paraffins, CPs

Phthalates

Nonylphenol

Pesticides Herbicides, fungicides, insecticides etc.
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Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”
Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”

Monitoring study of 9 classes of organic pollutants
(up to 85 samples analyzed, ~40 plants)

Ecotoxicological assessment

Study on the fate of organic pollutants during 
composting and digestion
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Processing (aerobic/anaerobic treatment)

Input material (green waste with/without kitchen 
waste, i.e. crude organic waste originating from 
private kitchens)

Origin of input material (urban/rural)

Season of input material collection 
(spring&summer/autumn/winter)

Sampling design for the monitoring study:
Factors hypothesized to influence 
concentrations in final products

Sampling design for the monitoring study:
Factors hypothesized to influence 
concentrations in final products
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ResultsResults

16CODIS2008 27/02/2008

Σ1
5 

PA
H

s 
[m

g/
kg

dw
]

0

2

4

6

8

10

12

14

digestate
(n=13)

compost
(n=56)

PAH concentrations in compost and digestatePAH concentrations in compost and digestate

guide value for compost literature median value

sig
nific

ant

concentration in soil

CODIS 2008 Compost and digestate:
sustainability, benefits and impacts

for the environment and plant production

CH-Solothurn 27th – 29th February 2008 8/16



17CODIS2008 27/02/2008

PesticidesPesticides

~ 270 pesticides 
analyzed
in 18 samples

30 fungicides
14 herbicides 
8 insecticides 
were detected
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Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”
Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”

Monitoring study of 9 classes of organic pollutants (up 
to 85 samples analyzed, ~39 plants)

Ecotoxicological assessment

Study of the fate of organic pollutants during 
composting and digestion
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Test of different methods
Collembola Folsomia candida and Folsomia fimentaria
Daphnia magna
Vibrio fischeri (Microtox®)
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Tests with Folsomia candida (~20 samples)

Exposure in soil/compost or soil/digestate mixtures
→ application rate: 100 t d.m./ha/year,
→ 28 days

Endpoint: reproduction compared to reference (soil)
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Results:
Reproduction of
Folsomia candida
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Stimulating effects

Inhibiting effectsInhibiting effects: not correlated with concentrations of pollutants
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Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”
Issues of the project “Organic Pollutants in 
Compost and Digestate in Switzerland”

Monitoring study of 9 classes of organic pollutants (up 
to 85 samples analyzed, ~39 plants)

Ecotoxicological tests

Study on the fate of organic pollutants during 
composting and digestion
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Experimental designExperimental design
Study on 2 full scale composting plants
Three different open windrows
16 weeks

Compounds studied:

PAHs

PCBs

Pesticides
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Results: 
Normalized concentrations in compost relative to the input material
Results: 
Normalized concentrations in compost relative to the input material
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Results: 
Normalized concentrations in compost relative to the input material
Results: 
Normalized concentrations in compost relative to the input material
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Results: 
Normalized concentrations in compost relative to the input material
Results: 
Normalized concentrations in compost relative to the input material
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Results: Dissipation of pesticidesResults: Dissipation of pesticides

Triazoles
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Conclusions

Organic pollutants are common contaminants in 
compost and digestate (also emerging POPs)

Concentration levels are low for most of the 
compounds; relatively high levels observed for PAHs

A clear risk for soil organisms was not found

Removal of pollutants during composting was 
insufficient for PAHs and PCBs but high for pesticides
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OutlookOutlook

Identification of sources of PAHs in compost to take 
appropriate reduction measures

Appropriate monitoring program for PAHs and 
emerging contaminants

30CODIS2008 27/02/2008

PapersPapers
Brändli, R.C., Bucheli, T.D., Kupper, T., Furrer, G., Stadelmann, F.X., Tarradellas, J. 2005. Persistent organic pollutants in source-
separated compost and its feedstock materials - a review of field studies. J. Environ. Qual. 34(3): 735-760.

Brändli, R.C., Bucheli, T.D., Kupper, T., Furrer, R., Stahel, W., Stadelmann, F.X., Tarradellas, J. 2007. Organic pollutants in Swiss 
compost and digestate. 1. Polychlorinated biphenyls, polycyclic aromatic hydrocarbons and molecular markers, determinant 
processes, and source apportionment. J. Environ. Monit. 9: 456-464.

Brändli, R.C., Bucheli, T.D., Kupper, T., Mayer, J., Stadelmann, F.X., Tarradellas, J. 2007. Fate of PCBs, PAHs and their source 
characteristic ratios during composting and digestion of source-separated organic waste in full-scale plants. Environ. Pollut. 148(2): 
520-528.

Brändli, R.C., Bucheli, T.D., Kupper, T., Stadelmann, F.X., Tarradellas, J. 2006. Optimized accelerated solvent extraction of PCBs and 
PAHs from compost. Intern. J. Environ. Anal. Chem. 86(7): 505-525.

Brändli, R.C., Bucheli, T.D., Kupper, T., Stadelmann, F.X., Tarradellas, J. 2006. Can sources of environmental contamination with 
PAHs be identified in recipient matrices by concomitant analysis of molecular markers? Organohalogen Compd. 68: 292-295.

Brändli, R.C., Bucheli, T.D., Kupper, T., Zennegg, M., Berger, U., Edder, P., Oehme, M., Müller, J., Schaffner, C., Furrer, R., Schmid, 
P., Huber, S., Ortelli, D., Iozza, S., Stadelmann, F.X., Tarradellas, J. 2006. Organic pollutants in source-separated compost. 
Organohalogen Compd. 68: 863-866.

Brändli, R.C., Kupper, T., Bucheli, T.D., Zennegg, M., Huber, S., Ortelli, D., Müller, J., Schaffner, C., Iozza, S., Schmid, P., Berger, U., 
Edder, P., Oehme, M., Stadelmann, F.X., Tarradellas, J. 2007. Organic pollutants in Swiss compost and digestate; 2. Polychlorinated 
dibenzo-p-dioxins, and -furans, dioxin-like polychlorinated biphenyls, brominated flame retardants, perfluorinated alkyl substances, 
pesticides, and other compounds. J. Environ. Monit. 9: 465-472.

Bucheli, T.D., Brändli, R.C. 2006. Two-dimensional gas chromatography coupled to triple quadrupole mass spectrometry for the 
unambiguous determination of atropisomeric PCBs in environmental samples. J. Chromatogr. A 1110: 156-164.

Kupper, T., Bucheli, T.D., Brändli, R.C., Ortelli, D., Edder, P. Dissipation of pesticides during composting and anaerobic digestion of 
source-separated organic waste on full-scale plants. Bioresour. Technol. Submitted

Pohl, M., Staempfli, C., Niang, F., Kupper, T., Stadelmann, F.X., Tarradellas, J., Becker-van Slooten, K. Ecotoxicological tests applied 
to compost: observation of inhibiting und stimulating effects. Appl. Soil Ecol. (in preparation).

CODIS 2008 Compost and digestate:
sustainability, benefits and impacts

for the environment and plant production

CH-Solothurn 27th – 29th February 2008 15/16



31CODIS2008 27/02/2008

AcknowledgmentAcknowledgment

Founded by:Founded by:

Partners:Partners:

All others who contributed to this project

Thanks for your attention!

All others who contributed to this project

Thanks for your attention!

CODIS 2008 Compost and digestate:
sustainability, benefits and impacts

for the environment and plant production

CH-Solothurn 27th – 29th February 2008 16/16


